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(57)Abstract: 

PURPOSE: To obtain a thermoplastic resin composition in whicli a laminar silicate salt or a laminar phosphate 
salt is dispersed in a thermoplastic resin in a finely cleaved state, thus is useful as a film or the like because it 
is excellent in balance in mechanical properties, resistance to heat distortion and gas barrier properties. 
CONSTITUTION: This composition comprises (A) a thermoplastic resin, for example, polypropylene resin or 
polyamide resin and (B) a laminar compound selected from a laminar silicate salt and a laminar phosphate 
compound having a substantially inactive compound (preferably an organic onium ion having 12 C or more alkyi 
group) between layers wherein the amount of component B is 0.01 -40wt.% calculated as ash and more than 
40wt.%of component B is dispersed in component A in 0.05-lOnm thickness. This composition is obtained in a 
powdery composite form by loading stress and compression force of higher than 500sec-l shear rate to a 
powdery mixture of components A and B simultaneously at a temperature lower than the softening point of 
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=5= NOTICES 
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CLAIMS 
[Claim (s)] 

[Claim 1] It is the thermoplastics constituent characterized by it being chosen out of the sheet silicate or 
stratified phosphoric acid salt in which this stratified compound has the compound of non-reactivity 
substantially between layers in the thermoplastics constituent which consists of thermoplastics and a stratified 
compound, and containing in 0.01 -40%of the weight of the range as ash content, and the thermoplastics of a 
matrix coming to distribute said 40% of the weight or more of stratified compound in the range with a thickness 
of 0.05-lOnm. 

[Claim 2] The thermoplastics constituent according to claim 1 with which the compound of nonn^eactivity which 
it has between the layers of a stratified compound is characterized by being organic onium ion. 
[Claim 3] The thermoplastics constituent according to claim 2 characterized by organic onium ion being what 
has a with a carbon numbers of 12 or more alkyi group. 

[Claim 4] A thermoplastics constituent given in claim 1 thru/or claim 3 any 1 term characterized by choosing 
th ermoplastics from a polypropylene regin, polyamide system resin, aromatic series polycarbonate system resin, 
aromatic polyester system resin, polyacetal system resin, polyphenylene ether system resin, poly arylene sulfide 
system resin, acrylic resin, or styrene resin. 

[Claim 5] A thermoplastics constituent given in claim 1 thru/br claim 3 any 1 term to which thermoplastics is 
characterized by being polyamide system resin. 

[Claim 6] The thermoplastics constituent according to claim 5 with which polyamide system resin is 
characterized by being aromatic polyamide. 

[Claim 7] The manufacture approach of the thermoplastics constituent which impresses the shear and 
compressive force beyond shear rate SOGsecH to coincidence under the temperature conditions of under the 
softening temperature of thermoplastics at the powder-mixing object of thermoplastics and a stratified 
compound, and is characterized to fine-particles complex or this fine-particles complex by carrying out melting 
mixing of the thermoplastics further. 

[Claim 8] The gas barrier film characterized by coming to be fabricated from a thermoplastics constituent 
according to claim 1 . 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the gas barrier film which consists of a thermoplastics 
constituent, its manufacture approach, and this resin constituent. It is related with the thermoplastics 
constituent which the sheet silicate or the stratified phosphoric acid salt distributed in the state of detailed 
cleavage to the resin of a matrix in more detail, its manufacture approach, and its application. 
[0002] 

[Description of the Prior Art] It is ********** widely to add a filler to raw material resin in order to reform the 
physical properties of a molding resin ingredient conventionally. For example, the product finally obtained is 
strengthened, or stratified connpounds, such as talc, a mica, and a glass flake, are added in order to improve the 
slipping nature of a product film. However, according to such a conventional technique, there was a fault of the 
toughness of a product which the specific gravity of a product increases and to which the smooth nature on the 
front face of shaping falls falling. As an amelioration measure of such a fault, to be improvable is considered by 
the lamination at the case of the improvement in the aspect ratio of a filler or the formation of differential 
powder, i.e., a stratified compound. 

[0003] As an attempt of the lamination of such a stratified compound, the constituent which consists of a 
cation-exchange nature sheet silicate in which the approach of carrying out addition distribution of the organic 
bentonite carried out ionic bond to JP,51-109998,A, JP,62-74957,A, etc. at a polyamide and this, and its 
manufacture approach are indicated by J P,48-103653,A in the phase of the arbitration of polyamide mold-goods 
manufacture, respectively. It was, also when it was the technique which suits the limited process of adding the 
sheet silicate which performed specific denaturation processing to the melting polymerization system of epsilon 
caprolactam although the dispersibility for example, to nylon 6 resin can be raised sharply, and the fall of 
flexibility was caused and a problem was produced by the approach currently indicated by these publications, 
for example to the heat-sealing nature in a film application, and handling nature. 

[0004] Moreover, although the constituent which mixed the cation-exchange nature sheet silicate which 
combined organic onium ion with thermoplastic aromatic polyester, and the compatibilizer was indicated by 
JP,3-62846,A, in order that the distribution to the matrix resin of this silicate might raise distribution rather 
than may necessarily be [ and ] enough, a compatibilizer may be added and rigidity might fall by addition of this 
compatibilizer. Furthermore, although the constituent which distributed the stratified phosphoric acid salt on 
unit layer level in the polyamide resin used as a matrix was indicated by J P,5-306370,A, it was not able to be 
said that it was enough in respect of a moldability. 

[0005] On the other hand, the resin constituent with which this invention persons did melting mixing of the 
cation-exchange nature sheet silicate which carried out the intercalation of the organic onium ion at the 
various thermoplastics used as a matrix in Japanese Patent Application No. 5-245199, Japanese Patent 
Application No. 5-245200, J apanese Patent Application No. 6-4069, and Japanese Patent Application No. 6- 
22832 is proposed. Although application of the general-purpose means of melting kneading was possible for the 
technique proposed by these, distribution of the silicate in the inside of matrix resin was not necessarily 
enough. 
[0006] 

[Problem (s) to be Solved by the Invention] The purpose of this invention is to offer offering the thermoplastics 
constituent which distributed the sheet silicate or the stratified phosphoric acid salt in the state of detailed 
cleavage to various kinds of thermoplastics used as a matrix in view of the present condition of the distributed 
technique of the stratified compound to the above-mentioned thermoplastics matrix, its manufacture approach, 
and its application. 
[0007] 
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[Means for S'olving the Problem] The matrix distributed in the state of the detailed cleavage which does not 
have a stratified compound in the former by using a specific differential powder technique as a result of 
inquiring wholeheartedly that many above.-mentioned problems should be solved, and this invention persons 
were excellent in mechanical strengths, such as a modulus of elasticity and toughness, and also find out that 
the new thermoplastics constituent with which mold goods excellent also in gas barrier nature are obtained is 
obtained, and came to complete this invention. 

[0008] In invention given in the 1st term of a claim in order that this invention may solve the above-mentioned 
technical problem In the thermoplastics constituent which consists of thermoplastics and a stratified compound 
This stratified compound is chosen from the sheet silicate which has the compound of non-reactivity 
substantially between layers, or a stratified phosphoric acid salt. And it contained in 0.01 -40%of the weight of 
the range as ash content, and a means by which the thermoplastics of a matrix comes to distribute said 40% of 
the weight or more of stratified compound in the range with a thickness of 0.05-1 Onm is provided. Moreover, in 
invention given in the 7th term of a claim, the shear and compressive force beyond shear rate 500sec-1 were 
impressed to the powder-mixing object of thermoplastics and a stratified compound under the temperature 
conditions of under the softening temperature of thermoplastics at coincidence, and a means to carry out 
melting mixing of the thermoplastics further is provided to fine-particles complex or this fine-particles complex. 
Furthermore, in invention given in the 8th term of a claim, the means of the gas barrier film which it comes to 
fabricate from a thermoplastics constituent according to claim 1 is provided. 

[0009] Hereafter, this invention is explained to a detail. The thermoplastics constituent of this invention is (a) 
as an indispensable component. Thermoplastics and (b) Two components with a stratified compound are 
included. It sets to this invention and is (a). The thermoplastics as a component is (b). The function as a matrix 
to which differential powder of the stratified compound as a component is carried out is achieved. There is 
especially no limit in the class of thermoplastics, and it is (b). Differential powder of the stratified compound as 
a component is carried out, and a polypropylene regin, polyamide system resin, aromatic series polycarbonate 
system resin, aromatic polyester system resin, polyacetal system resin, polyphenylene ether system resin, poly 
arylene sulfide system resin, acrylic resin, styrene resin, etc. are mentioned as that from which especially 
desirable effectiveness is expected. 

[0010] A polypropylene regin is a polymer obtained by carrying out the addition polymerization of the propylene 
under existence of a transition metal catalyst. Although this polymer is the structure which the methyl group 
combined alternately [ of methylene chain carbon ], since the carbon element which this methyl group combined 
is an asymmetric center, the classification of syndiotactic one, isotactic one, and atactic is possible for it by 
the stereoregularity of the chain. The thing of which [ these ] solid ordered structure may be used, and two or 
more sorts can also be used together. Moreover, a polypropylene regin may have branching structure. 
[001 1] Especially a limit does not have a polypropylene regin in the manufacture or catalyst to be used, and it 
can use the thing of well-known arbitration, such as a TSUIGURA Natta system catalyst and a metallocene 
system catalyst, for them. In addition, there is especially no limit in the molecular weight of these polypropylene 
regins, the thing of the usual range of 0.1-50 is especially preferably used for a melt index, and the thing of the 
range of 0.5-30 is desirable. 

[0012] Polyamide system resin is the polymer which can carry out heating fusion including amide association (- 
NHCO-) into a principal chain, and there are aliphatic series polyamides and aromatic polyamide. As an example 
of aliphatic series polyamides, polytetra ethylene adipamide (Nylon 46), the poly caprolactam (nylon 6), 
polyhexamethylene adipamide (Nylon 66). the copolymerization polyamide that contains a dimerization fatty acid 
as a copolymerization component, polyhexamethylene sebacamide (Nylon 610), polyhexamethylene 
DODEKAMIDO (Nylon 61 2), a poly undecanone lactam (Nylon 11), the poly DODEKANO lactam (Nylon 12), etc. 
are mentioned. 

[0013] The polyamide obtained from the polyamide, the terephthalic acid and/or isophthalic acid which are 
obtained from the polyamide obtained from a terephthalic acid and/or isophthalic acid, and a 
hexamethylenediamine, the polyamide obtained from an adipic acid and meta-xylylene diamine, a terephthalic 
acid and/or isophthalic acid, an adipic acid, and a hexamethylenediamine as an example of aromatic polyamide, 
an adipic acid, and meta-xylene diamine, the copolymerization polyamide which contains 1,3-phenylenedioxy 
diacetate as a copolymerization component are mentioned. Even if these are independent, they can also use 
two or more sorts together. 

[0014] In aliphatic series polyamides. since itself is excellent in respect of the balance of toughness and rigidity, 
nylon 6 and Nylon 66 are suitable. Moreover, the polyamide obtained from the polyamide obtained from a 
terephthalic acid and/or isophthalic acid, and a hexamethylenediamine, the polyamide obtained from an adipic 
acid and meta-xylylene diamine, a terephthalic acid and/or isophthalic acid, an adipic acid, and a 
hexamethylenediamine in aromatic polyamide, the copolymerization polyamide which contains 1,3- 
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phenylenedidxy diacetate as a copolymeriz^ation' component are suitable at the point tliat gas barrier nature is 
excellent. 

[0015] When there is especially no limit irp the molecular weight of polyamide system resin, the relative viscosity 
measured in 25--degree C concentrated sulfuric acid can usually choose in 0.5-5.0 and it chooses from a 
viewpoint of toughness and a moldability, especially the thing of the range of 0,8--4.0 is desirable. 
[0016] Aromatic series polycarbonate system resin Is a polymer manufactured by the reaction of one or more 
sorts of bisphenols which may contain polyhydric phenols as a copolymerization component, and carbonates, 
such as bis-alkyi carbonate, bis-aryl carbonate, and a phosgene. Aromatic series polycarbonate system resin 
does not have a limit in the manufacture approach. For example, the alkali-metal salt of (1) bisphenols and a 
carbonate derivative [ activity /nucleophilic attack ] are used as a raw material. The interfacial polymerization 
which carries out a polycondensation reaction by the interface of the organic solvent and alkaline water which 
dissolve a generation polymer, (2) Bisphenols and carbonate derivatives [ activity /nucleophilic attack ] 
(phosgene etc.) are used as a raw material. The pyridine method and (3) which carry out a polycondensation 
reaction in organic bases, such as a pyridine, bisphenols and carbonates, such as bis-alkyi carbonate and bis- 
aryl carbonate, are used as a raw material. It could be manufactured by which approach learned from the 
former, such as a melting polymerization method which carries out melt polycondensation. 
[0017] There is especially no limit in the molecular weight of aromatic series polycarbonate system resin, and it 
usually considers as a 40-degree C tetrahydrofuran (THF) solvent, and measures with gel permeation 
chromatography (GPC), and 15,000 or more have the good weight average molecular weight Mw as contrast in 
single molecular weight distribution polystyrene. If toughness and shaping ease are taken into consideration, the 
thing of the range of 35,000-65,000 is most preferably [ preferably /choosing in 20,000-80,000 /. and ] suitable. 
The above-mentioned aromatic series polycarbonate system resin may be independent, or may use plurality 
together. 

[0018] Aromatic polyester system resin is polyester which has in a chain the aromatic series ring obtained by 
the condensation reaction of dicarboxylic acid or its ester plasticity derivative, and a diol or its ester plasticity 
derivative. As an example of aromatic polyester system resin Polyethylene terephthalate, polybutylene 
terephthalate, polypropylene terephthalate, Polyalkylene terephthalate, such as polyhexamethylene 
terephthalate and polycyclohexane dimethylene terephthalate. The Pori (ethylene terephthalate /ethylene 
isophthalate) copolymer, Polyalkylene phthalate, such as the Pori (butylene terephthalate /butylene 
isophthalate) copolymer, The polyalkylene terephthalate containing aliphatic series dicarboxylic acid, such as 
polyalkylene naphthalate, such as polyethylenenaphthalate and polybutylene naphthalate, and the Pori (butylene 
terephthalate /butylene dodeca dioate) copolymer, etc. is mentioned. Even if these are independent, they can 
also use two or more sorts together. 

[0019] It is polyalkylene naphthalate, such as polyalkylene terephthalate, such as being suitably used in this 
invention among these, polyethylene terephthalate, polybutylene terephthalate, and polycyclohexane 
dimethylene terephthalate, polyethylenenaphthalate, and polybutylene naphthalate, and polyethylene 
terephthalate and polybutylene terephthalate are the most suitable. The limiting viscosity [eta] which especially 
the limit did not have in the molecular weight of the aromatic polyester used by this invention, and used the 
mixed solvent of the weight ratio 1 :1 of a phenol and tetrachloroethane preferably, made concentration 1 g/dl, 
and was measured at 30 degrees C is the thing of the range of 0.5 -3.0 d\/g. It is not desirable, in order that 
toughness falls extremely, and melt viscosity may be too large and may cause trouble to shaping, in being 
conversely larger than this range if limiting viscosity is smaller than this range. 

[0020] polyacetal system resin — a degree type, i.e., -(-0-CHR-) n- and [ — a hydrogen atom or the 
hydrocarbon group of carbon numbers 1-5, and n of R are the natural numbers among a formula.] It is the 
polymer which comes out and makes a subject the repeat unit of the oxy-alkylene structure shown. There is no 
limit in the manufacture approach, polyoxymethylene is mentioned as typical structure, and it is usually 
manufactured by the ring opening polymerization of a trioxane. Moreover, it is usable as long as what most 
principal chains could also use the polyacetal copolymer which consists of oxy-methylene chains, and carried 
out bridge formation or graft denaturation by the welH<nown approach has thermoplasticity. Polyacetal system 
resin may be independent or may be two or more sorts of concomitant use. There is especially no limit in the 
molecular weight of the polyacetal resin used by this invention, a melt index can choose in 1-25 preferably, and 
it is the thing of the range of 5-25 still more preferably. 

[0021] Polyphenylene ether system resin Is the polymer to which benzene ring residue was connected through 
ether linkage, and heating fusion can be carried out. These are polymers manufactured by using phenols or its 
reactant derivative as a raw material by the oxidative coupling polymerization by the oxygen or oxygen content 
gas using a well-known approach, for example, an oxidative coupling catalyst, etc. Although explained by JP,4- 
239029,A etc. in full detail, as typical phenols, methyl phenol, such as a phenol, o-cresol, 2, 6-xylenol, 2, 5- 
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xylenol, 2 an'd 3, atid a 6Hrimethyl phenol,.is mentioned, and these phenols may be used for examples, such as 
these phenols and a polymerization catalyst, as independent or two or more sorts of combination. As most 
common polyphenylene ether resin, the Fori 6-dimethyl -1, 4-phenylene) ether or the copolymer which 
makes this main structure is mentioned. Even if polyphenylene ether system resin is also independent, two or 
more sorts can also be used together. 

[0022] As for especially a limit, to the molecular weight of the polyphenylene ether resin used for this invention, 
it is more desirable for there to be nothing, and for the 25-degree C limiting viscosity [eta] of the chloroform 
solution of 0.6g /dl concentration to usually be chosen within the limits of 0.2 - 0.6 dl/g, and to choose out of 
the point of toughness and a moldability within the limits of 0.35 -0.55 d\/g. 

[0023] Poly arylene sulfide system resin is the polymer to which aromatic series residue was connected through 
thioether association, and heating fusion can be carried out. The example and the manufacture approach of 
such polymer structure are explained by J P, 5-1 94851, A in full detail, the principal chain structure where it is 
suitably used in this invention — a degree type, i.e., -(-S-phi -) n- and [—it is the natural number as which 
phi means a phenylene group among a formula and n means the repeat of each structure.] [, the polyphenylene 
sulfide come out of and expressed, and a degree type, i.e., -(-S-phi -) m-(-S02-phi-) n- — the array each 
repeat unit of whose which is the natural number as which phi means a phenylene group among a formula and m 
and n mean the repeat of each structure, and is expressed with m and n constitutes random arrangement or a 
block — you may be any.] It comes out and is the polyphenylene sulfide sulfone expressed. Even if these are 
independent, they can also use two or more sorts together. 

[0024] There is no molecular weight of poly arylene sulfide system resin, can usually be made into weight 
average molecular weight, and can choose especially a limit in 10,000-500,000. From a viewpoint of toughness 
and a moldability, it is the thing of the range of 30,000-300,000 more preferably. This weight average molecular 
weight can be calculated with gel permeation chromatography (GPC), for example, when it is a polyphenylene 
sulfide, 1 -chloronaphthalene can be used as an expansion solvent. 

[0025] Acrylic resin is the homopolymer or copolymers of an acrylic-acid derivative, such as an acrylic acid or 
its ester, a methacrylic acid or its ester, acrylamide, methacrylamide, acrylonitrile, and a methacrylonitrile. as an 
acrylic-acid derivative — the "plastic material lecture" of ****5}:***Jif*5f:***** — it is indicated by the 16th 
volume etc. As a typical thing, a methyl acrylate, an ethyl acrylate, butyl acrylate, acrylic-acid phenyl, a methyl 
methacrylate, ethyl methacrylate, methacrylic-acid butyl, methacrylic-acid hydroxyethyl, methacrylic-acid 
phenyl, acrylamide, methacrylamide, acrylonitrile, a methacrylonitrile, etc. are mentioned. 
[0026] There is especially no limit in the manufacture approach of acrylic resin, and it is manufactured 
according to the radical polymerization by the gestalt of arbitration, such as a bulk polymerization, a suspension 
polymerization, and an emulsion polymerization. Polymethyl-methacrylate (PMMA) resin is mentioned as typical 
acrylic resin. Acrylic resin may be independent or may be two or more sorts of concomitant use. There is 
especially no limit in the molecular weight of the acrylic resin used for this invention, the thing of the range of 
1-20 usually has a desirable melt index, and the thing of the range of 5-15 is still more desirable. 
[0027] Styrene resin uses the homopolymer of a styrene derivative, and a styrene derivative as a principal 
component, and means the copolymer resin of this and the vinyl compound which can be copolymerized. as this 
styrene derivative, mentioning aromatic series vinyl compounds, such as styrene, alpha methyl styrene, vinyl 
naphthalene, and p-chloro styrene, cuts. As a vinyl compound which can be copolymerized, a methyl acrylate, 
an ethyl acrylate, butyl acrylate, acrylic-acid phenyl, a methyl methacrylate, ethyl methacrylate, methacrylic- 
acid butyl, methacrylic-acid hydroxyethyl, methacrylic-acid phenyl, acrylamide, methacrylamide, acrylonitrile, a 
methacrylonitrile, etc. are mentioned, A rubber component can also be made to live together in case the 
polymerization of the above-mentioned aromatic series vinyl compound etc. is carried out. 
[0028] There is especially no limit in the manufacturing method of styrene resin, and it is manufactured 
according to the radical polymerization by the gestalt of arbitration, such as a bulk polymerization known from 
the former, a suspension polymerization, a massive-suspension polymerization, an emulsion polymerization, and 
an emulsification-bulk polymerization. As typical styrene resin, polystyrene (PS), rubber strengthening 
polystyrene (HIPS), an acrylonitrile styrene copolymer (AS resin), acrylonitrile-butadiene-styrene copolymer 
(ABS plastics), an acrylonitrile-acrylic rubber-styrene copolymer (AAS resin), an acrylonitrile-£PDM-styrene 
copolymer (AES resin), etc. can be illustrated, and these may be independent or may be two or more sorts of 
concomitant use. There is especially no limit in the molecular weight of styrene resin, the thing of the range of 
0.5-25 has an especially desirable melt index, and the thing of the range of 5-20 is desirable. 
[0029] Above (a) The thermoplastics as a component is particulate matters, such as a bead, Cram, and powder, 
and its range whose mean particle diameter is 0.5-1,000 micrometers is desirable. The range of 0.5-100 
micrometers has [ especially, ] the desirable still more desirable thing of the range of 0.5-500 micrometers, and 
the thing of the range of 0,5-10 micrometers is the most desirable, (a) Even if the thermoplastics as a 
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component is independent, it can also use-together two or more sorts of things of a different kind. Moreover, (a) 
A component can also use together other thermoplastics which was not illustrated, unless it is not limited to 
what was illustrated above and the main point, of this invention is spoiled. 

[0030] It sets to this invention and is (b). When the stratified compound as a component raises a differential 
handbill, the mechanical strength of a constituent, and thermal resistance to the thermoplastics constituent of 
this invention and it is processed into a film from this constituent, the heat-sealing nature of a film and the 
surface smooth nature of a film are not worsened, and the function which raises the gas barrier nature of a film 
is achieved, (b) The stratified compound as a component is either a sheet silicate or a stratified phosphoric acid 
salt, and has cleavabillty. Cleavability is the property in which a stratified compound can newly form the layer 
structure with a thickness of lOnm or less according to external force, such as a shear, here. Therefore, the 
stratified compound used for the thermoplastics constituent of this invention is the interaction which it is 
desirable for the repeat unit length of periodic structure to be lOnm or less, and has dissociation energy with 
this comparatively smaller still periodic structure, for example, van. der It may be most desirable to be 
maintained by the Waals force, ionic bond, hydrogen bond, etc., and any of a natural article and synthetic 
compounds are sufficient as it. 

[0031] 0) The following are mentioned as a sheet silicate. 

(a) A 1 :1 mold clay mineral, i.e., a kaolinite, dickite, halloysite, an ANCHIGO night, chrysotile (b), etc. a 2:1 mold 
clay mineral — that is A montmorillonite, hectorite, fluorine hectorite, saponite, Smectites, such as beidetlite, a 
SUCHIBUN site, and a vermiculite Micas, such as a muscovite and phlogopite, fluorine phlogopite, a fluorine 
muscovite, K mold fluorine TENIO light, Non-bloating tendency synthetic mica, such as a K mold 4 silicon mica, 
Li mold fluorine TENIO light, Bloating tendency synthetic mica, such as Na mold fluorine TENIO light, a Na mold 
4 silicon fluorine mica, and a Li mold 4 silicon fluorine mica Margarite, pyrophyllite, talc, chlorite (c), etc. 
Stratified Pori silicate. Namely, alpha-Wa 2 Si 205, beta-Na 2 Si 205, and KHSi 205, The hydrate of 205-K2 Si 
205 and NaHSi3 monohydrate (money dynamite), 409-Na2 Si5 monohydrate (MAKATAITO), and Na2 Si 8017, 
the hydrate (MAGADIAITO) of Na2 Si 14029, the hydrate of Na2 Si 20O41 (Kenya Ito), etc. [0032] (2) The 
following are mentioned as a stratified phosphoric acid salt. 

(a) 2-alpha-compound (HP04) 2, i.e., alpha-Zr, and alpha-Zr (HP04) 1 monohydrate, Zirconium salts, such as 2- 
alpha-Zr (KP04) 3 monohydrate, and alpha-Ti (HP04) 2, Tin salt, such as titanium salts, such as 2-alpha~Ti 
(HP04) 1 monohydrate, and 2-alpha-Sn (HP04) 1 monohydrate (b) etc. gamma-compound. Namely, 2-gamma- 
Zr (HP04) 2 and gamma-Zr (HP04) 2 monohydrate, 2-gamma-Ti (HP04) 2 and gamma-Ti (HP04) 2 
monohydrate, 2-gamma-Ti (NH4 P04) 1 monohydrate (c), etc. A thing with unsymmetrical layer structure, i.e., 
1.3 (HPO3)-Zr(HPO4)0.7 0.5 monohydrate etc. 

[0033] Even if the above-mentioned stratified compound is independent, two or more sorts can also be mixed 
and used for it. Among these stratified compounds, the sheet silicate which has cation-exchange ability, such 
as smectites, non-bloating tendency synthetic mica, and bloating tendency synthetic mica, for the purpose of 
improvement in a mechanical strength, an elastic modulus, and heat-resistant deformans, or talc is excellent in 
respect of effectiveness, economical efficiency, and acquisition ease, and a montmorillonite and Na mold 
fluorine TENIO light are the optimal especially. Moreover, when a matrix is crystalline polymer, it is desirable at 
the point which discovers the nucleating additive effectiveness excellent in talc, a kaolinite, etc. For the 
purpose of improvement in gas barrier nature, the sheet silicate which has cation-exchange ability, such as 
smectites and bloating tendency synthetic mica, a stratified phosphoric acid salt, and stratified arsenate are 
suitable, and stratified phosphoric acid salts, such as sheet silicates, such as a montmorillonite and Na mold 
fluorine TENIO light, and a phosphoric acid zirconium, are the optimal especially. 

[0034] The stratified compound used by this invention contains the compound of non-reactivity substantially 
between layers. "It is non-reactivity substantially" means substantially that they are matrix resin and the thing 
which cannot react under the processing conditions of this constituent for the reasons of steric hindrance etc., 
although the compound (a guest is called hereafter) contained between layers has such a reactant functional 
group without the functional group which has reactivity with the thermoplastics used as a matrix. Specifically, 
an organic compound or a molecularity compound is meant. Here, an organic compound means the compound 
which can form a molecule although a molecularity compound does not contain a carbon atom for the 
compound containing a carbon atom, respectively. 

[0035] Unless the above^entioned guest has the operation which checks the cleavage of a layer, for example, 
the bridge formation operation by the firm chemical bond of layers etc., there is no limit in the class. Because, 
this guest's main role is the force between the layers which resist the cleavage of a layer, for example, the ionic 
bond between layers, hydrogen bond, coordinate bond, a pi electron interaction, and van. der It is because it is 
in attenuation or making it disappear substantially about the Waals force etc. 

[0036] The (a) sheet silicate is received as such a guest s example. Organic compounds, such as amines, 
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alcohols, a urea, ahd organic onium ion, Onthe hydroxide and (b) stratified phosphoric acid salt which have 
molecularity, such as nickel hydroxide, an aluminum hydroxide, chromium hydroxide, and zirconium hydroxide, 
are received. The compound in which intercalations, such as amines and alcohols, are possible, ethylene oxide, 
The possible compound of the phosphoric acid radical and phosphite radical of layers, such as organic 
phosphonic acid, such as a compound in which ring opening reaction is possible, phenylphosphonic acid, and 
benzyl phosphonic acid, by the acid radical or phosphite radical which does not get between layers, such as 
oxiranes, such as propylene oxide, and exchange reaction is mentioned. 

[0037] As a desirable guest s chemical structure, what is fixed to a layer by the ionic bond of one functionality 
or firm chemical bond like covalent bond is mentioned among these guests from a viewpoint of the thermal 
stability at the time of toughness maintenance and melting processing of a resin constituent. More specifically 
as what is depended on ionic bond, oxiranes, organic phosphonic acid, etc. to a stratified phosphoric acid salt 
are mentioned as what is depended on covalent-bond nature, such as organic onium ion to the sheet silicate 
which has cation-exchange nature, and a stratified phosphoric acid salt. Especially, what is fixed by ionic bond 
is desirable. A thing including many hydrophobic structures, for example, the organic onium ion which has a with 
a carbon numbers of 12 or more alky! group, is mentioned still more preferably. 

[0038] When the guest fixed between layers improves the wettability of an interface with matrix resin, it is 
guessed by easing the stress concentration in the interface at the time of stress impression, and fixing to a 
layer the effectiveness of improving the toughness of a resin constituent, and a guest that it is what is 
depended on it being hard coming to separate also at the time of heating melting of a resin constituent that the 
resin constituent of this invention is excellent in the thernnal stability at the time of toughness maintenance and 
melting processing. That is, in the thermoplastics constituent of this invention, although the structure of cross 
linkage through a dispersion layer is formed and problems, such as remarkable thickening and gel formation, may 
arise if a guest reacts with matrix resin when the guest is being fixed to the layer since a guest is non- 
reactivity as substantially as matrix resin, it becomes possible to avoid this. 

[0039] Safety may be required when the resin constituent of this invention is used for the application of the 
high barrier nature film for food packing. When safety is required, it is suitable as organic onium ion to use the 
ammonium ion of alpha-amino acid, such as an alanine, a valine, a leucine, an isoleucine, a phenylalanine, a 
thyrosin, a threonine, a serine, a proline, a tryptophan, a cysteine, an asparagine, a glutamine, an aspartic acid, 
glutamic acid, a lysine, an arginine, and a histidine. Even if such organic onium ion is independent, it can also use 
together and use two or more sorts. 

[0040] The purpose of this invention can attain the thermoplastics constituent of this invention effectively, so 
that extent of the differential powder of the stratified compound distributed by the resin of a matrix becomes 
high. When the resin of a matrix was contained and distributed, according to the experiment of this invention 
persons, it chose in 0.01 - 40% of the weight of the range by having made the content into the ash content, and 
it understood that 40% of the weight or more of the stratified compound which carried out the content needs to 
make 0.05-1 Onm in thickness distribute a distributed condition. Here, with the ash content of a stratified 
compound, weigh about 1 .5g of samples precisely, and it is made to heat and decompose at the temperature of 
650 degrees C under nitrogen-gas-atmosphere mind for 2 hours, and computes from the weight of residue. 
However, it is the value amended by the cracked residue of the pure thermoplastics beforehand measured on 
this condition. 

[0041 ] Since specific gravity becomes large too much and the toughness of mold goods may fall if the purpose 
of this invention cannot attain effectively that an ash content is less than 0.01 %of the weight but it exceeds 
40 % of the weight, neither is desirable, this ash content — the point of the balance of a mechanical strength, 
rigid improvement and the manifestation of gas barrier nature, and the toughness of a constituent — it is — 
desirable — 0.1 - 30% of the weight of the range — further — desirable — 0.5 - 20% of the weight of the range 
— it is 1 - 1 0% of the weight of the range most preferably. 

[0042] What is necessary is just to choose the amount of the stratified compound occupied to all 
thermoplastics constituents in 0.01 - 80% of the weight of the range in the thermoplastics constituent of this 
invention, in order to consider as 0.01 -40%of the weight of the range by making the content of a stratified 
compound into an ash content. This desirable range is [ 0.5 - 30%of the weight of the range and the most 
desirable thing of 0.5 - 50% of the weight of the range and a still more desirable thing ] 0.5 - 20% of the weight 
of range. In addition, in using fine-particles complex as a masterbatch for dilution, let still more preferably most 
preferably the amount of the stratified compound occupied to all thermoplastics constituents be 30 -80% of 
the weight of the range 20 to 80% of the weight ten to 80% of the weight. 

[0043] In order to attain the purpose of this invention effectively, according to the experiment of this invention 
persons, it turned out that distribution of the above-mentioned stratified compound needs to make 40% of the 
weight or more of the stratified compound made to contain the range of 0.05-1 Onm average thickness. When 
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mold goods are films as the thing of the range of 0.05-1 Onm average thickness is less than 40 % of the weight, 
gas barrier nature is inadequate, and ** is 70 % of the weight or more most preferably 60% of the weight or 
more. 

[0044] In order to manufacture the thermoplastics constituent of this invention, it is necessary to impress the 
shear and compressive force beyond shear rate SOOsecH to the mixture of fine-particlesHike thermoplastics 
and a stratified fine-DarticlesHike compound under the temperature conditions of under the softening 
temperature of thermoplastics at coincidence. Here, in the case of crystalline polymer, the melting point is 
meant, and, in the case of a noncrystalline polymer, the softening temperature of thermoplastics means glass 
transition temperature, respectively. Although thermoplastics may be independent or two or more kinds of 
mixture is sufficient as it as aforementioned, in the case of the latter, the softening temperature of the lowest 
resin of softening temperature must be used for it. Moreover, the softening temperature in the case of 
polyphenylene ether, a polyamide, polyolefine and a polyamide, aromatic polyester, an aromatic series 
polycarbonate and aromatic polyester, polyolefine and polyphenylene ether, polystyrene, etc. means as 
thermoplastics the softening temperature which usually forms the continuation layer. 

[0045] Making indispensable the temperature conditions of under the softening temperature of thermoplastics 
heats the thermoplastics of a raw nnaterial in the range which does not carry out melting, and it is in making the 
stratified compound which carried out cleavage to altitude at this heated fine^articlesHike the front face 
thru/or the surface section of thermoplastics adhere. However, the whole quantity of the stratified compound 
which carried out cleavage of the fine-particles complex to the front face of thermoplastics fine particles does 
not need to adhere. The fine^articles complex in which the stratified compound carried out cleavage to 
altitude, and adhered to the front face thru/or the surface section of thermoplastics fine particles by 
impression of a shear and compression generates. Since this fine-particles complex gives the cleavage 
distribution condition of having excelled extremely, also in the melting mixing processing by the melting 
equipment of thermoplastics with comparatively weak mixed effectiveness, for example, a single screw extruder, 
this cleavage structure is presumed to be what is being substantially generated in fine-particles complex. 
[0046] In order to manufacture fine-particles complex, after carrying out specified quantity weighing capacity of 
fine-particlesHike thermoplastics and the stratified fine-particlesHike compound, respectively, they are mixed 
well first. Subsequently, it mixes under heating /stirring, impressing a shear and compressive force. What is 
indicated by JP,3-42054,A ****** is mentioned as an example of the suitable equipment for this actuation. In 
addition, unless the main point of this invention is spoiled, well-known non-thermoplasticity components, such 
as various kinds of resin additives, for example, an inorganic filler, metal fine particles, and thermosetting resin, 
a thermostabilizer, an ultraviolet ray absorbent, a pigment, an antioxidant, a plasticizer, an antistatic agent, etc. 
can be blended with fine-particlesHike thermoplastics. 

[0047] Although the shear at the time of manufacturing fine-particles complex, the desirable reinforcement at 
the time of compressing, and impression time amount were changed according to the class, the configuration 
and particle size of raw material thermoplastics, the class, the configuration, particle size and cleavability of a 
stratified compound, both mixed rate, temperature conditions, etc., according to the experiment of this invention 
persons, it turned out that they need a shear and compressing beyond shear rate 500sec-1, A stratified 
compound does not carry out cleavage to it being less than [ shear rate 500sec-l ] preferably, and the fine- 
particles complex which carried out distributed adhesion is not obtained by homogeneity at the fine-particles 
front face thru/or the surface section of thermoplastics. The range of 1 ,000-50,000sec-1 is desirable in beyond 
shear rate 500sec-1, and the range of 8,000-35,000sec-1 is [ the range of 5,000-40,000sec-l is still more 
desirable, and ] the most desirable. However, impression of too much shear and compression destroys the 
phase structure of a stratified compound too much, has an attaining [ the purpose of this inventions, such as 
gas barrier nature, ]-effectively case, and is not desirable. 

[0048] In the thermoplastics constituent of this invention, especially when matrix resin makes polyamide system 
resin a subject, the resin constituent for gas barrier films which was excellent with the toughness of said guest 
origin and a modulus of elasticity is obtained. This has the gas barrier nature which was excellent in polyamide 
system resin itself, and crystallinity with comparatively high sheet silicate or stratified phosphoric acid salt, and 
is presumed to be what is depended on having layer structure with a large area. Moreover, when polyamide 
system resin is aromatic polyamide resin, the further excellent gas barrier nature, especially the gas barrier 
nature excellent in the high-humidity condition are demonstrated. 

[0049] When adding mixing with fine-particles complex and thermoplastics, and the resin additive of further the 
above-mentioned various kinds and considering as the thermoplastics constituent for mold-goods manufacture, 
especially the mixed approach is not restricted and can adopt the various approaches learned from the former. 
This process is because it is not the purpose that the purpose distributes the stratified compound which has 
already been contained in fine-particles complex and which carried out cleavage to a thermoplastics matrix, and 
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it promotes the further cleavage by powerful shearing mixing. However, since better mixed distribution agrees 
with the main point of this invention, its approach accompanied by the comparatively strong shear of a twin 
screw extruder, Brabender, etc. is desirable. . 

[0050] In order to manufacture the mold goods made into the purpose from the thermoplastics constituent of 
this invention, it can manufacture with the forming technique known from the former as forming technique of 
thermoplastics, such as compression molding, injection molding, extrusion molding, blow molding, and calender 
shaping. When manufacturing a film, melting kneading is carried out with an extruder, the mixture of fine- 
particles complex or fine-particles complex, and thermoplastics is extruded in the shape of a film from T-tJie or 
an inflation die, it extends to 2 shaft orientations, and the target product film is obtained. 
[0051 ] From the thermoplastics constituent of this invention to a machine part; A gas tank, a gasoline hose. 
Materials for autoparts, such as an instrumental music panel; Personal computer housing, Materials for 
electrical machinery and apparatus housing, such as facsimile housing, TV housing, and VTR housing; Portable 
telephone, Materials for an electronic-parts package, such as materials; electromagnetic wave shielding films for 
a package, such as food for materials ; retorting for electromagnetic wave shielding, such as OA equipment and 
automobile instrument housing; Materials for optical instruments, such as films for a materials ;CD package for 
liquid envelopes, such as a medical-application infusion solution bag, etc., In a very broad application, it is 
useful. 
[0052] 

[Example] Hereafter, although an example explains this invention concretely, this invention is not limited to 
these written examples, unless the summary is exceeded. In addition, in the following examples, various kinds of 
evaluation trials were based on the approach of a publication next. 

(1 ) Under nitrogen-gas -atmosphere mind, at the temperature of 650 degrees C, it decomposed thermally for 2 
hours and about 1 .5g sample in which the ash content carried out measurement precise weighing was computed 
from the weight of residue. However, the amount of cracked residue of pure thermoplastics was beforehand 
measured and amended on these conditions. 

(2) Based on tension test ASTM-D638, yield strength YS (kg/cm2) and elongation after fracture UE (%) were 
measured. 

(3) It measured based on light transmission ASTM~O1003. 

(4) The distributed condition of the layer in an ultrathin section (about 0.1 -micrometer thickness) was observed 
with Hby average thickness Hitachi, Ltd.7000 transmission electron microscope of a stratified compound. The 
quantum of the average thickness of a stratified compound was computed by the image analysis (NIH Image of 
public domain software) by the computer of a 150,000 times [ 40,000 times to ] as many image as this. 
[0053] To the thermoplastics of the shape of fine particles shown in the [examples 1-11] table -1,3 % of the 
weight (the montmorillonite and the inorganic content which make a guest the Hojun Kogyo Co., Ltd. make and 
ESUBEN 74; dimethyl distearyl ammonium are about 60 %of the weight) of fine-particles-like organic 
bentonites, in addition, both were mixed and mixed fine particles were obtained, these mixed fine particles — 
the Hosokawa Micron CORP. make — by mechano fusion system AM-15F, processing (this processing is 
hereafter called MF processing for short) which impresses a shear and connpressive force to coincidence on the 
conditions shown in Table -2 was performed, and the fine-particles composite was obtained. The detail of the 
conditions of MF processing is as having been shown in Table -2. Using the lab PURASUTO mill twin screw 
extruder (Product made from an Oriental energy machine, the diameter of 25mm, the different direction rotation 
screw, rotational frequency 150rpm), with the melting temperature shown in Table -2, it melting-extruded and 
the obtained fine-particles composite was pelletized. The test piece for the tension tests of ASTM-D638 
specification was fabricated on the barrel temperature and the die-temperature conditions which were shown in 
Table -2 using the screw mold injection molding machine (J by the Japan Steel Works, Ltd.28SA) (screw speed: 
ISOrpm) using the obtained pellet. Various evaluation test results are shown in Table -3. 

[0054] Mixed fine particles, the fine-particles composite, the pellet, and the test piece were obtained in the 
same procedure in examples 1 -11 , without carrying out MF processing for the fine-particlesHike thermoplastics 
and fine-particlesHike organic bentonite which were used for the [examples 1-11 of comparison] examples 1- 
11, and various evaluation trials were performed. A result is shown in Table -3. 

[0055] Without blending a stratified compound with the thermoplastics of the shape of fine particles used for 
the [examples 12-22 of comparison] examples 1-11, the pellet and the test piece were fabricated and various 
evaluation trials were performed, A result is shown in Table -3. 
[0056] 
[Table 1] 
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[Table 2] 
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[0058] 
[Table 3] 
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[0059] The following thing is clearer than Table -3. 

(1) the yield strength YS (kg/cm2) according to a tension test as compared with the resin constituent 
(examples 1-11 of a comparison) with which the resin constituent which performed MF processing did not 
perform (examples 1 H 1 ) and corresponding M F processing, and elongation after fracture UE (^ — both excel. 

(2) Moreover, when a resin matrix is transparent, the resin constituent which performed MF processing is 
maintaining the outstanding transparency as compared with (examples 4, 5, 10, and 11) and the resin 
constituent (the examples 4, 5, and 10 of a comparison, and 111H1) which did not perform corresponding MF 
processing. 

[0060] The dryblend of the nylon 6 of the shape of fine particles indicated in the [example 1 2] example 2 and 
the fine-particlesHIke organic bentonite was carried out by 75/25 (% of the weight), respectively, and mixed fine 
particles were obtained. MF processing was performed for 20 minutes on the conditions which become shear 
rate 34,300secH 140 degrees C of maximum temperatures per these mixed fine particles, and time. 
Subsequently, the dryblend of 4 %of the weight (MF processing fine particles) of this fine-particles composite, 
66 %of the weight of nylon 6 pellets, and the 30 %of the weight of the amorphous nylon pellets used in the 
example 4 was carried out, and it fused using the extruder (monopodium screw: the diameter of 40mm, 
rotational frequency 30rpm), and extruded in the shape of a film from the T die, and the film with a thickness of 
25 micrometers was created. The filmHzed conditions in this case were made into the barrel temperature of 
250 degrees C, the dice temperature of 250 degrees C, the resin temperature of 240 degrees C, and the rolling- 
up roll temperature of 120 degrees C. 

[0061] The oxygen transmission rate of the obtained film was measured on condition that the temperature of 23 
degrees C, 90% of relative humidity, and one atmospheric pressure using the oxygen transmissometry equipment 
(OXTR AN-10/50H) by the U.S. modern control company. Moreover, the haze (turbidity) of a film was measured 
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by turbidity fneter'NDH['by Nippon Denshoku Industries Co., Ltd. ]-300A. A result is shown in Table -4 with the 
result of other evaluation criteria. In addition, the ash content in a film was 0.59 %of the weight. 
[0062] The dryblend of the amorphous nylon of the shape of fine particles in the example of a publication and 
the fine-particlesHike organic bentonite was carried out to the [example 13] example 4 by 85/15 (%of the 
weight), respectively, and mixed fine particles were obtained. MF processing was performed 1 10 degrees C of 
maximum temperatures, and time about these mixed fine particles for 40 minutes on the conditions which 
become shear rate 33,600sec~l . Subsequently, the dryblend of the 93 %of the weight of the above-mentioned 
amorphous nylon pellets was carried out to 7 %of the weight (MF processing fine particles) of this fine-particles 
composite, it filmHzed in the same procedure also in the example 12, and various kinds of evaluation trials were 
performed, A result is shown in Table -4. 

[0063] The temperature up was started, after teaching the nylon salt water solution which consists of meta- 
xylylene diamine 1 386g, 1 01 4g of isophthalic acid, 595g of adipic acids, 6.1 Og of acetic acids, and 2897g of water 
to the autoclave with a capacity of 21. which equipped a [example 14] agitator, a thermometer, a pressure gage, 
a heater, Insufflation opening, assistant addition opening, and a reflux condenser and carrying out the nitrogen 
purge of the inside of an autoclave to it. Internal pressure is 2.5kg/fcm2. When reached, having opened the bulb 
of an autoclave and holding this Internal pressure, water was made to distill and it condensed. Also during 
concentration, when the temperature up was continued and inside amounted to 190 degrees C, the bulb of 
an autoclave was closed and the temperature up was continued further. Next, internal pressure is 14kg/cm2. 
Having opened the bulb again in the attained place and holding this internal pressure, water was made to distill 
and it condensed. After having continued the temperature up also during this concentration, discharging 
pressure in the place where inside amounted to 230 degrees C and returning to atmospheric pressure, the 
polymerization reaction was further continued at this temperature for 1 hour. 

[0064] The relative viscosity measured on the same conditions as the case of the nylon 6 of Table 1 about the 
aromatic polyamide taken out from the autoclave after reaction termination was 2.0, and was amorphism nature. 
The vacuum drying was performed at the temperature of 110 degrees C after chipHzing for 32 hours, and fine- 
particles particle size ground this amorphous aromatic polyamide in grain size of less than 250 micrometers. 
The dryblend of the amorphous nylon of the shape of these fine particles and the fine-particlesHike organic 
bentonite was carried out by 85/15 (%of the weight), respectively, MF processing was performed on the same 
conditions as the case of an example 1 3, subsequently the dryblend of the 93 % of the weight of the amorphous 
nylon pellets was carried out to 7 %of the weight (MF processing fine particles) of this fine-particles composite, 
and the same procedure as the case of an example 12 performed filmHzing and various kinds of evaluation 
trials. A result is shown in Table -4. 

[0065] What dissolved 80g (ZrOCI2 and 8H2 0) of chlorination zirconium dioxide 8 monohydrates in 250ml of 2- 
N hydrochloric acids was added to the container with a [example 15] capacity of 21. over about 60 seconds, 
having put in what dissolved 60g of phosphoric acid in 500ml of 2-N hydrochloric acids, and stirring violently by 
the motor. Generated gel was carried out the exception immediately, and it washed until chloride ion was no 
longer detected by the silver-nitrate trial. Subsequently, heating reflux was continued on the 150-degree C oil 
bath for 80 hours, carrying out stirring distribution of this gel whole quantity into 1000ml of phosphoric acid 
water solutions of ten-mol [/. ] concentration. After carrying out the generated white solid-state the 
exception and fully rinsing it, when it dried and the wide angle X-ray scattering spectrum was measured, the 
distance between layers of this thing is 7.5A, and other dispersion peak locations showed that it was alpha- 
phosphoric acid zirconium. 

[0066] Subsequently, it distributed to 2000ml desalted water, and alpha-phosphoric acid zirconium 20g and dry 
phenylalanine 40g were stirred at 60 degrees C for 5 hours. This was put at the room temperature one whole 
day and night, and the solid-state which sedimented was carried out the exception, and was fully rinsed. 
When the temperature up of the desiccation article of this thing was carried out to 550 degrees C among a 
nitrogen air current in thermogravimetric analysis, about 30% of the weight of weight reduction was accepted, 
and it was considered that the phenylalanine is carrying out the intercalation as an organic component, 
Dryblend mixing fine particles were obtained for 10 %of the weight of this phenylalanine denaturation 
phosphoric acid zirconium, and 90 % of the weight of amorphous nylon of the shape of fine particles acquired in 
the example 14. About these mixed fine particles, MF processing was performed on the same conditions as the 
case of an example 13, subsequently the dryblend of 10 %of the weight (MF processing fine particles) of this 
fine-particles composite and the 90 %of the weight of the amorphous nylon pellets was carried out, and the 
same procedure as the case of an example 12 performed film-izing and various kinds of evaluation trials. A 
result is shown in Table -4. 

[0067] In the example given in the [example 23 of comparison] example 2, the dryblend of fine-particlesHike 
nylon 6 and the fine-particlesHike organic bentonite fine particles was changed and carried out to 95/S (%of 
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the weight),Vespectively, and mixed fine particles were obtained. Melting extrusion and a pellet were obtained at 
the temperature of 280 degrees C about these mixed fine particles using the twin screw extruder (TEMby 
Toshiba Machine Co., Ltd. 35B, the diameter of 35mm, this direction rotation screw, rotational frequency 
150rpm). Subsequently, the dryblend of 20 %of the weight of this pellet, 50 %of the weight of nylon 6 pellets 
used in the example 12, and the 30 % of the weight of the amorphous nylon pellets was carried out, and film- 
izing and various evaluations were similarly performed in the example 12 below. A result is shown in Table -4. 
The ash content of this film was 0.60 % of the weight. 

[0068] 251. water (30 degrees C) is put into a container with a [example 24 of comparison] capacity of 301., high 
grade Na montmorillonite (for cation exchange capacity measured with Kunimine Industries make, KUNIPIAF 
(trademark), and methylene-blue adsorption process. 120meq(s) / 100g, and distance between layers are 12.5A) 
270g was added to this, and stirring suspension was carried out. To this, 84g of 12-amino dodecanoic acid and 
the concentrated hydrochloric acid of the amount equivalent to HCI of equimolar were added, and stirring was 
continued to it for 6 hours. Stirring was stopped and the solid-state was carried out the exception after 
standing at the room temperature on the 1st. After a lot of water washed the obtained solid-state until chloride 
ion was no longer detected by the silver-nitrate trial, it dried in 40-degree C warm air oven, and it was made 
into fine particles. In this way, the distance between layers had expanded the obtained solid-state to 17.2A. 
After having mixed 1 30g of solid-states which inserted 12-amino dodecanoic acid between the layers of this 
montmorillonite, 3021g of epsilon caprolactam, and 320g of 6-amino hexanoic acids, enclosing with the 
autoclave with an agitator with a capacity of 201. and carrying out the nitrogen purge of the interior, it stirred at 
100 degrees C for 2 hours. Subsequently, the temperature up was carried out to 250 degrees C, the 
polymerization reaction was advanced, removing the water in a system, the reaction was further continued at 
250 degrees C under reduced pressure (whenever [ highest reduced pressure ] lOOTorr). and the polymerization 
reaction was performed a total for 6 hours. The generated constituent was extracted and chip-ized after **** 
with nitrogen, and the boiling^ater extract removed the water-soluble low-molecular^eight object. FilmHzing 
and various evaluations were similarly performed [ in / in 27 % of the weight of this constituent chip that carried 
out the vacuum drying at 120 degrees C, 43 %of the weight of nylon 6 chips, and 30 %of the weight of 
amorphous nylon chips used in the example 12 /the example 12 ] after dryblend. A result is shown in Table -4. 
[0069] The dryblend of 70 %of the weight of nylon 6 pellets and 30 %of the weight of amorphous nylon pellets 
used in the [example 25 of comparison] example 12 was carried out, and film-izing and various evaluations were 
similarly performed in the example 12 below. A result is shown in Table ^. 
[0070] 
[Table 4] 
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[0071 ] From Table ^, the following thing becomes clear. 

(1 ) An example 1 2 and the example 23 of a comparison are the constituents of the same resin and an additive, 
and the former considers as MF processing masterbatch. Gas barrier nature is excellent in the former. 

(2) The example 24 of a comparison which took the approach of distributing a clay mineral in the polymerization 
system of nylon 6 is inferior to an example 12 in toughness elongation) according to the difference of 
guest structure, although gas barrier nature is excellent. 

(3) The gas barrier nature grant effectiveness by MF processing is clear because the oxygen transmission rate 
of examples 13-15 is in a low. moreover, the case where matrix resin is aromatic polyamide and the case where 
inorganic substances other than a clay mineral are used — (an example ISphosphoric acid zirconium) — it is 
the same. 

[0072] 

[Effect of the Invention] this invention is as follows — doing advantageous effectiveness so specially, the 
industrial utility value is size very much. 

1, The mold goods obtained from this constituent are excellent in the balance of mechanical physical properties. 
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heat-resistant deformans, gas barrier nature, and shaping surface smooth nature including the sheet silicate or 
stratified phosphoric acid salt which carried out cleavage distribution of the nano meter order which the 
thermoplastics constituent of this invention do.es not have in the former. Since the stratified salt currently 
distributed especially to nnatrix resin is distributing where the guest between layers like an organic compound or 
a molecularity compound is included, the outstanding toughness is demonstrated. 

2. It is the technique in which the thermoplastics constituent of this invention can be used for various kinds of 
resin [ be /no limit in the class of matrix resin ] general-purpose since the manufacture approach is suitably 
made by use of the physical operation of a shear and compressive force in a sheet silicate or a stratified 
phosphoric acid salt. 

3. When it considers as a film as thermoplastics using polyamide system resin, especially aromatic series Pori 
Mysidacea, the product film is excellent in gas barrier nature. 



[Translation done.] 
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